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Abstract 
Introduction: Gastroesophageal Reflux Disease (GERD) is a common benign 
condition with a worldwide prevalence of between 5% and 45% in the adult 
population. Its prevalence in the general population is little known in Africa.  
The aim of this work was to study the prevalence of typical GERD in the gen-
eral adult population of a large city and the associated socio-demographic 
factors. Patients and Methods: This was a prospectively collected, descriptive 
and analytical cross-sectional study that was conducted over a one-month pe-
riod (June 2018). We included any person residing in the city of Cotonou for 
at least 6 months, aged 15 years or older, who had given consent for the 
study. The two-stage cluster sampling technique was used. The dependent va-
riable was the typical gastroesophageal reflux defined by the heatburn-regur- 
gitation association. Results: We had included 728 subjects. Of these, 255 had 
a typical GERD, i.e. a prevalence of 35%. The mean age of the respondents 
was 31.9 ± 13.2 years with extremes of 15 and 88 years. There were 379 men 
(52.1%) with a sex ratio of 1.08. The study population was represented re-
spectively by artisans (29.3%), students (26.6%) and traders/dealers (20.3%). 
In terms of marital status, there were as many married and single subjects 
(48.2%). In addition, 47% of the study population had a body mass index of 
less than 25 kg/m2. In univariate analysis, the sociodemographic factors as-
sociated with typical GERD were: age (60 years and older): OR: 0.220 [95% 
CI 07 - 0.63], p = 0.005 and marital status divorced/separated/widowed: OR: 
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0.32 [0.11 - 0.97], p = 0.04. Older age and divorced/separated/widowed status 
appear to be protective of the occurrence of GERD. Conclusion: Typical 
GERD was common in the adult population of Cotonou. It readily affected 
young (under 60 years of age), single or married subjects. 
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1. Introduction 

Gastroesophageal Reflux Disease (GERD) is defined as the ascent of gastric or 
gastroduodenal contents above the gastroesophageal junction, without effort to 
vomit. This physiological phenomenon is considered pathological when it causes 
symptoms and/or structural damage (oesophagitis), affecting the well-being and 
quality of life of those who present it. Reflux of gastric contents is then in the 
majority of cases abnormally frequent and/or prolonged [1]. 

Symptoms of heatburn and regurgitation are considered typical defining GERD. 
In this case no further examination is necessary. The response to treatment will 
confirm the diagnosis [2]. However, many patients present with atypical ma-
nifestations of GERD, or those attributed to GERD. The most common “ex-
tra-esophageal” manifestations thought to be related to GERD are atypical chest 
pain, ear, nose and throat manifestations and chronic cough [2]. 

It is a common disease, affecting 20% - 40% of the adult population in West-
ern countries, of which 5% - 10% have daily symptoms. The natural history of 
this disease is currently better known. It is marked by frequent non-use of the 
health care system and, at the same time, frequent self-medication; a tendency 
for symptoms to recur; and the rarity (but not absence) of severe complications 
[3]. GERD is a public health problem in the West [4]. Its prevalence is high in 
the West, as is its socio-economic cost. It affects the quality of life of patients and 
puts them at long-term risk of oesophageal adenocarcinoma via the endobra-
chyesophagus. 

Indeed, typical GERD is a very common condition in developed countries [1]. 
Its prevalence is increasing due to the growth of obesity [5] [6]. In France, the 
prevalence of typical GERD is 5% - 10% with daily onset of symptoms, 15% - 
20% with at least weekly onset of symptoms, 30% - 45% with at least monthly 
onset of symptoms. However, these data underestimate the true prevalence of 
GERD due to the existence of atypical forms which often escape investigation 
[1]. In a study in Finland, a prevalence of 22% was reported in patients admitted 
for endoscopy [7]. 

In Africa few studies have been published on GERD. They mainly concern 
hospital series, endoscopic studies and a few studies in the general population. A 
prevalence of 24% in general medical consultations has been reported in Tunisia 
[8]. A study in Dakar found a frequency of 16.75% in patients referred for diges-
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tive endoscopy [9]. A study in the Abidjan population in 2013 showed that the 
prevalence of typical GERD was 14.5% [10]. The overall prevalence of GERD was 
34.7% in the consulting population in Bujumbura, Burundi, with a predominance of 
females (40.3% versus 28% in males) and Helicobacter pylori infection did not 
appear to influence the presence of GERD [11]. Several socio-demographic and 
lifestyle factors have been implicated in the occurrence of GERD according to a 
study of students at the University of Burundi. These were: age, alcohol, obesity 
and tobacco [12]. 

Other work has been carried out in South America, particularly in Brazil, 
where the prevalence was 7.3%, increasing with age, especially after the age of 55 
and higher among women, and where diet, gender and anxiety are predominant 
influencing factors [13]. In Uruguay’s urban population it is 11.6% [14]. In Ar-
gentina, typical symptoms of GERD are widespread and frequently associated 
with dysphagia and non-cardiac chest pain [15]. In Saudi Arabia, GERD affects 
more divorced/widowed, obese and sedentary people [16]. 

The interest in GERD stems from its chronic nature, its significant impact on 
patients’ quality of life and its possible progression to adenocarcinoma of the 
oesophagus [17]. It should be noted that its diagnostic and therapeutic manage-
ment constitutes a financial burden for society in terms of drug consumption 
and the search for therapeutic alternatives for long-term management [18]. 

A study carried out in Cotonou in digestive endoscopy centres in 2014 found 
a prevalence of 25.65% for GERD [19]. In the absence of previous data on this 
condition in the general population in the Republic of Benin, we considered it 
appropriate to carry out this work. 

The aim of this work was to study the prevalence of typical GERD in the gen-
eral adult population of a large city and the socio-demographic factors asso-
ciated with it. 

2. Methods 

This was a descriptive and analytical cross-sectional study, with prospective data 
collection over a one-month period (in June 2018). We included all persons who 
had been resident in the city of Cotonou for at least 6 months, aged 15 years or 
older, and who had given their consent for the study. We didn’t include subjects 
who were hospitalized during the inclusion period, and those who were unable 
to speak or mentally handicapped. The probabilistic method was used. The sam-
ple size calculated by the Schwartz formula was 728 subjects. The two-stage 
cluster sampling technique (neighbourhoods then individuals) was used, consi-
dering all neighbourhoods in the city as clusters. Thus, a total of 143 clusters 
were counted. 

The dependent variable was the typical gastroesophageal reflux defined by the 
association of heatburn (ascending retro-sternal, burn-type pain, perceived in 
the postprandial period and often during trunk anteflexion or in right dorsal or 
lateral decubitus position) and regurgitation (reflux fluids arriving in the mouth 
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without vomiting). The independent variables were socio-demographic (gender, 
age, ethnicity, occupations, marital status), history (associated conditions: di-
abetes, hypertension, gastric or duodenal ulcer; in women: number of pregnan-
cies and childbirth, current pregnancy), lifestyle (use of tobacco, alcohol, tea, 
coffee, chocolate, medicines, foods (fatty or spicy, sour, acidic or fermented), 
drugs), and clinical data (epigastralgia, dysphagia; asthmatiform dyspnea; diges-
tive bleeding; date of onset of symptoms). 

Statistical analyses were done in SAS version 9.4. Proportions were calculated 
on the categorical variables. Univariate logistic regression analysis was used to 
identify the socio-demographic factors associated with typical GERD. All univa-
riate variables were introduced into the multivariate model. High p-value va-
riables were progressively taken out of the model until a final model with 
p-value variables below 0.05 was completed. Confidence intervals were calcu-
lated with a 5% margin of error, and p-value is considered statistically significant 
if p < 0.05. 

From an ethical point of view, the study was not submitted to a local ethics 
committee. Nevertheless, verbal informed consent was obtained from the par-
ticipants. Furthermore, confidentiality and respect for the human person were 
observed during data collection and processing. 

3. Results 
3.1. Characteristics of the Study Population 

Of the 728 subjects included, there were 349 women (47.9%) and 379 men (52.1%), 
i.e. a sex-ratio of 1.08. The majority of the subjects in our study (52.5%) were 
young people between 15 and 29 years of age. Furthermore, the average age was 
31.9 ± 13.2 years, with extremes of 15 and 88 years. Within the study population, 
there was a clear predominance of Fon and related ethnic groups (47.2%). The 
study population was represented respectively by craftsmen (29.3%), students 
(26.6%) and dealers (20.3%). In terms of marital status, there were as many mar-
ried and single subjects (48.2%). Concerning the body mass index (BMI), 47% of 
the study population had a BMI of less than 25 kg/m2, and 53% were overweight 
or obese. 

3.2. Prevalence of Typical GERD 

Of the 728 subjects included during the study period, 255 had typical GERD ac-
cording to the defined criteria, i.e. a prevalence of 35%. Among these 255 pa-
tients, there were 126 men and 129 women, i.e. a sex-ratio of 0.98. The preva-
lence of typical GERD was 33.2% in men (126/379) compared to 37% in women 
(129/349). 

3.3. Related Socio-Demographic Factors 

In univariate analysis, the socio-demographic factors found to be associated 
with the occurrence of typical GERD were: age (60 years and older) with OR of 
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0.220 [95% CI: 07 - 0.63], p = 0.005 and marital status divorce/separated/widowed 
with OR of 0.32 [95% CI: 0.11 - 0.97], p = 0.04. Old age and di-
vorce/separation/widowhood status appear to be protective of the occurrence of 
GERD. Fewer cases were diagnosed in patients with these characteristics (Table 
1). Despite a slight female predominance among GERD patients, gender does 
not appear to be associated with typical GERD in our study (p ranging from 0.09  
 

Table 1. Univariate analysis study of the socio-demographic factors associated with typical GERD. 

 
Typical GERD Univariate analysis 

Yes No OR CI 95% p-value 

Gender      

Male 126 (33.25) 253 (66.75) 1   

Female 129 (36.96) 220 (63.04) 1.17 0.86 - 1.59 0.29 

Age (years)      

15 - 29 144 (37.70) 238 (62.30) 1   

30 - 44 77 (34.68) 145 (65.32) 0.87 0.62 - 1.24 0.45 

45 - 59 30 (33.33) 60 (66.67) 0.82 0.50 - 1.34 0.44 

60 and over 4 (11.76)) 30 (88.24) 0.22 0.07 - 0.63 0.005 

Ethnicity (n = 723)*      

Adja 14 (33.33) 28 (66.67) 1   

Nago/Mahi/Fon 124 (36.36) 217 (63.64) 1.14 0.58 - 2.25 0.69 

Goun 26 (25.24) 77 (74.76) 0.67 0.31 - 1.47 0.32 

Pedah/Mina 22 (45.83) 26 (54.17) 1.69 0.71 - 3.98 0.22 

Yoruba 15 (35.71) 27 (64.29) 1.11 0.45 - 2.73 0.81 

Bariba/Dendi/Ahoussa/Cotocoli/Djerma 9 (32.14) 19 (67.86) 0.94 0.34 - 2.62 0.91 

Foreigners 12 (37.50) 20 (62.50) 1.20 0.45 - 3.13 0.71 

Aizo/Cotafon/Xwla 15 (28.85) 37 (71.15) 0.81 0.33 - 1.95 0.63 

Others 15 (42.86) 20 (57.14) 1.50 0.59 - 3.79 0.39 

Occupations      

Craftsman, 85 (39.91) 128 (60.09) 1   

Traders/dealers 53 (35.81) 95 (64.19) 0.84 0.54 - 1.29 0.43 

Grower/household/farmer 14 (30.43) 32 (69.57) 0.65 0.33 - 1.30 0.23 

Students/pupils 66 (34.02) 128 (65.98) 0.77 0.51 - 1.16 0.22 

Civil servants/employees 35 (30.70) 79 (69.30) 0.66 0.41 - 1.08 0.1 

Others 2 (15.38) 11 (84.62) 0.27 0.05 - 1.26 0.09 

Marital status      

Single 125 (35.61) 226 (64.39) 1   

Divorced/separated/widowed 4 (15.38) 22 (84.62) 0.32 0.11 - 0.97 0.04 

Married 126 (35.90) 225 (64.10) 1.01 0.74 - 1.37 0.93 
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to 0.43 depending on occupational category). Similarly, occupation and ethnicity 
were not associated with typical GERD (p ranging from 0.22 to 0.91 depending 
on the ethnic category). 

In multivariate analysis, only age over 60 years was consistently associated 
with the occurrence of typical GERD with a risk similar to that observed in un-
ivariate analysis. Taking into account the other socio-demographic characteris-
tics, it therefore appears that older subjects are at lower risk of developing GERD 
compared to younger subjects with an AOR = 0.21 [95% CI: 0.07 - 0.63], p = 
0.005 (Table 2). Gender, ethnicity, occupation, and marital status do not appear 
to be statistically associated with GERD in multivariate analysis. 

 
Table 2. Multivariate analysis of socio-demographic factors associated with typical GERD. 

 
Typical GERD Multivariate analysis 

Yes No AOR CI 95% p-value 

Gender      

Male 126 (33.25) 253 (66.75)    

Female 129 (36.96) 220 (63.04)    

Age      

15 - 29 144 (37.70) 238 (62.30) 1   

30 - 44 77 (34.68) 145 (65.32) 0.78 0.52 - 1.16 0.22 

45 - 59 30 (33.33) 60 (66.67) 0.72 0.42 - 1.23 0.23 

60 and over 4 (11.76)) 30 (88.24) 0.21 0.07 - 0.63 0.005 

Ethnicity (n = 723)*      

Adja 14 (33.33) 28 (66.67)    

Nago/Mahi/Fon 124 (36.36) 217 (63.64)    

Goun 26 (25.24) 77 (74.76)    

Pedah/Mina 22 (45.83) 26 (54.17)    

Yoruba 15 (35.71) 27 (64.29)    

Bariba/Dendi/Ahoussa/Cotocoli/Djerma 9 (32.14) 19 (67.86)    

Foreigners 12 (37.50) 20 (62.50)    

Aizo/Cotofon/Xwla 15 (28.85) 37 (71.15)    

Others 15 (42.86) 20 (57.14)    

Occupations      

Craftsman, 85 (39.91) 128 (60.09) 1   

Traders/dealers 53 (35.81) 95 (64.19) 0.87 0.56 - 1.36 0.55 

Grower/household/farmer 14 (30.43) 32 (69.57) 0.78 0.39 - 1.59 0.50 

Students/pupils 66 (34.02) 128 (65.98) 0.65 0.41 - 1.02 0.06 

Civil servants/employees 35 (30.70) 79 (69.30) 0.73 0.44 - 1.19 0.21 

Others 2 (15.38) 11 (84.62) 0.30 0.06 - 1.44 0.13 

Marital status      

Single 125 (35.61) 226 (64.39)    

Divorced/separated/widowed 4 (15.38) 22 (84.62)    

Married 126 (35.90) 225 (64.10)    
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4. Discussion 

Our study found that the prevalence of typical GERD was 35% in the general 
adult population in Cotonou. This result is almost identical to that reported by 
Ntagirabiri et al. [11] in 2013 in a study carried out on a population of consul-
tants in Bujumbura (34.7%). This prevalence is high, compared to those ob-
tained by some authors: 14.5% found by Lohoues-Kouacou et al. [17] in a gener-
al population studyin Abidjan; 24.8% reported by Ben Chaabane et al. [8] during 
a study in patients received for general medicine consultation in Monastir; 
24.86% found by Sogbossi [19] in 2014 in digestive endoscopy units in Cotonou. 

Population-based studies suggest that GERD is a common condition with a 
prevalence of 10% - 20% in Western Europe and North America [4] [20]. The 
prevalences found in South America (10%) and Turkey (11.9%) are similar to 
those in European countries [13] [21]. This difference could be explained by the 
methodology of the studies as well as the types of population considered. It should 
also be noted that our study only considered typical GERD, defined by the com-
bination of heatburn and regurgitation. 

The mean age of our participants was 31.89 ± 13.24 years with extremes at 15 
and 88 years. Patients aged 15 to 29 years accounted for 52.5% of the total popu-
lation (a relatively young population as in most studies in Africa). A similar av-
erage age was found by Batakou et al. in Benin [22] and Mansour-Ghanaei in 
Iran [23]. The average age was 43 years in the consultant population in Burundi 
[11]. 

In univariate analysis in our study there was a statistically significant rela-
tionship between age and typical GERD. Subjects under 60 years of age were the 
most affected (p = 0.005). This association (typical GERD-age) was not found in 
Iran [23], Côte d’Ivoire [17], Tunisia [8] or Saudi Arabia [16]. The most affected 
subjects were over 55 years old according to Prado et al. in Brazil [13]. Yonem et 
al. [24] found a significant association between the age range 60-69 years and 
typical GERD in Turkey. In a study of GERD symptoms in the Greek population 
[25], Spantideas found that subjects aged 65 - 79 years were most at risk [25]. 
This difference between our results and those of the above mentioned studies 
could be explained by the influence of other factors such as diet, obesity which 
can vary from one population to another and according to age. 

In our study, the sex-ratio was 0.98 for GERD patient. These results are simi-
lar to the female predominance found in most studies: Mansour-Ghanaei et al. 
[23]: 0.44; Lohoues-Kouacou et al. [17]: 0.86; Sogbossi et al. [19]: 0.52; Batakou 
et al. [22]: 0.61. However, there was no statistically significant relationship be-
tween gender and the occurrence of typical GERD in our study. This result is 
similar to that of the Saudi study [16] and the results of the Greek population 
study [25]. This is in contrast to other studies (mostly hospital-based) where fe-
male was an associated factor [17] [23]. 

A clear predominance of Fons and relatives was noted in a proportion of 
47.16% of our sample. This reflects the geographical affiliation of these patients. 
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Indeed, the study was carried out in the city of Cotonou in the southern region 
of Benin where the Fon ethnic group is in the majority. Craftsmen, students and 
shopkeepers represented the majority of the population studied. This confirms 
Cotonou's status as the economic capital of the city, which also has a good con-
centration of education centres. No link was found between these two characte-
ristics (ethnicity and occupation) and typical GERD. This result is identical to 
that found in Sivas, Turkey [24]. 

We counted as many single people as married (48.21%), 3.57% widows/wi- 
dowers/separated/divorced. There was a statistically significant relationship be-
tween marital status (married, single) and typical GERD (p = 0.04). This result is 
similar to that found by Alsuwat et al. [16] in the population of Saudi Arabia 
where marital status was associated with typical GERD, which affected widowed 
and divorced people much more. The reasons for this association deserve to be 
elucidated by further studies taking into account dietary habits, psychological 
stress level… 

Weaknesses of this work include the fact that some participants did not know 
their exact age; financial difficulties did not allow the research to be extended to 
a larger and more representative sample of the Cotonou population. However, 
this study was, to our knowledge, the first to be carried out in Benin on GERD in 
the general population. It allowed us to assess the prevalence of typical GERD in 
the general population but also to assess the socio-demographic factors asso-
ciated with its occurrence. 

5. Conclusion 

The prevalence of typical GERD was 35% in the adult population in Cotonou. As 
sociodemographic factors, youthful age and marital status (single or married) 
were associated with its occurrence in our series. Further studies are needed, in-
cluding endoscopic examinations to support these data. 
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